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(54) HYBRID IC AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide a high-density bare-chip mounting method whose 
application range is wide and which can be executed easily when a plurality of 
semiconductor bare chips are built in a hybrid IC. 

CONSTITUTION: A first semiconductor bare chip 3 is fixed and bonded to a 
circuit board 1 . A wire bonding operation is performed. The first 
semiconductor bare chip 3 is coated with a liquid insulating resin 6 up to a 
height at which at least bonding wires 5 are covered. A second 
semiconductor bare chip is placed on it. After that, the insulating resin 6 is 
hardened. A wire bonding operation is performed. Lastly, the semiconductor 
bare chip 3 and all the bonding wires 5 are sealed with a sealing resin. 
Thereby, a plurality of semiconductor bare chips can be mounted on one face 
of the circuit board easily, in a multistage manner and at high density without 
taking into consideration the relationship between an upper size and a lower 
size. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Circuit connection of the 1st semi-conductor bare chip is made, a circuit board top — the 1st 
semi-conductor bare chip — fixing — a metal thin line — this circuit board — this — next — this — 
the liquefied insulation resin hardened by after treatment on the principal plane which the 1st semi- 
conductor bare chip exposed at least — this — up to the maximum height part of this metal thin line on 
the 1st semi-conductor bare chip — a wrap, while discharge and said insulating resin have been in the 
condition of not hardening, like Place the 2nd semi-conductor bare chip on said insulating resin, and 
circuit connection of said circuit board and said 2nd semi-conductor bare chip is made with a metal thin 
line after that, final — this — the manufacture approach of the hybrid IC characterized by what the 1st 
and 2nd semi-conductor bare chip and said whole metal thin line for circuit connection are closed by 
insulating resin, and a semiconductor chip is built in for. 

[Claim 2] The manufacture approach of the hybrid IC according to claim 1 characterized by making 
circuit connection of said circuit board and said 2nd semi-conductor bare chip with said metal thin line 
after stiffening said insulating resin. 

[Claim 3] The manufacture approach of the hybrid IC according to claim 1 characterized by adding the 
process which forms the spacer which consists of an insulator on said 1st semi-conductor bare chip in 
the phase before carrying out the regurgitation of said liquefied insulation resin after making circuit 
connection of said circuit board and said 1 st semi-conductor bare chip with said metal thin line. 
[Claim 4] The manufacture approach of the hybrid IC according to claim 1 characterized by circuit 
connection accomplishing said circuit board and said semi-conductor bare chip at least by wirebonding 
of a gold streak by which the insulating resin coat was carried out in said 1st semi-conductor bare chip. 
[Claim 5] It is the manufacture approach of the hybrid IC which accumulates two or more semi- 
conductor bare chips, and changes on the circuit board. Fix the semi-conductor bare chip of the 1st 
layer, and circuit connection of the semi-conductor bare chip of this circuit board and this 1st layer is 
made with a metal thin line. In case further two or more semi-conductor bare chips are accumulated on 
the semi-conductor bare chip of said 1st layer After making circuit connection of the semi-conductor 
bare chip of the layer of the already arranged bottom with this circuit board with a metal thin line 
Insulating resin so that it may cover at least on the semi-conductor bare chip of the layer of said 
bottom to the maximum height part of said metal thin line of the semi-conductor bare chip of the layer 
of said bottom Discharge, Place the semi-conductor bare chip of an upper layer on said insulating resin, 
and make circuit connection of the semi-conductor bare chip of said circuit board and the layer of an 
above upside with a metal thin line. The manufacture approach of the hybrid IC characterized by the 
thing close two or more semi-conductor bare chips by which repeat a process successively, and carry 
out the laminating of two or more semi-conductor bare chips, and the laminating was carried out to the 
last, and said whole metal thin line for circuit connection by insulating resin, and it is made to build in a 
semiconductor chip for. 

[Claim 6] The manufacture approach of the hybrid IC according to claim 5 characterized by said 
insulating resin breathed out on the semi-conductor bare chip of a lower layer arranging the semi- 
conductor bare chip of the layer of said upside on this insulating resin in that in the condition of not 
hardening. 

[Claim 7] The manufacture approach of the hybrid IC according to claim 5 characterized by forming the 
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spacer which consists of an insulator before the regurgitation of said insulating resin on the semi- 
conductor bare chip of the layer of said bottom after making circuit connection of the semi-conductor 
bare chip of said circuit board and layer of said bottom with said metal thin line. 
[Claim 8] The manufacture approach of the hybrid IC according to claim 5 characterized by circuit 
connection accomplishing the semi-conductor bare chip of the circuit board and a lower layer at least 
by wirebonding of a gold streak by which the insulating resin coat was carried out in at least 1 of the 
semi-conductor bare chip of a lower layer. 

[Claim 9] The 1st semi-conductor bare chip which fixed on the circuit board and was connected with 
this circuit board with the metal thin line, this — a 1st semi-conductor bare chip top — at least — this 

— up to the maximum height part of this metal thin line on the 1st semi-conductor bare chip — a wrap 

— with the insulating resin breathed out like The hybrid IC which is placed on this insulating resin, is 
equipped with the 2nd semi-conductor bare chip which made circuit connection with said circuit board 
with a metal thin line, closes the said 1st and 2nd semi-conductor bare chip and said whole metal thin 
line for circuit connection by insulating resin, and changes. 

[Claim 10] The hybrid IC according to claim 9 characterized by arranging the spacer which consists of 
an insulator on said 1st semi-conductor bare chip. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hybrid IC which builds in two or more semiconductor 
chips especially, and its manufacture approach about a hybrid IC and its manufacture approach. 
[0002] 

[Description of the Prior Art] When the conventional hybrid IC builds two or more semi-conductor bare 
chips in high density, as are shown in drawing 5 , and the 1st and 2nd semi-conductor bare chip 3 and 7 
is ****(ed) to both sides of the circuit board 1 , respectively or it is shown in drawing 6 , the method of 
accumulating two or more steps of 1st and 2nd semi-conductor bare chip 3 and 7, and ****(ing) it on 
one side, is taken. 

[0003] The 2nd semi-conductor bare chip 7 is directly pasted up with adhesives 4 on the 1st semi- 
conductor bare chip 3 on the circuit board 1, and wirebonding of the 1st and 2nd semi-conductor bare 
chips 3 and 7 and circuit board 1 is carried out after that when accumulating two or more steps of 
semi-conductor bare chips on one side, for example, so that it may be indicated by JP, 62-81 721 , A. That 
is, in the semiconductor device of said JP.62-81 721 ,A, those bonding pads 1 1 and wiring 2 of the circuit 
board 1 are electrically connected to ****** for the 1st and 2nd semi-conductor bare chip 3 and 7 by 
the bonding wire 5 after ******. 
[0004] 

[Problem(s) to be Solved by the Invention] in said conventional hybrid IC, as shown in drawing 5 , when 
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it is going to **** a semi-conductor bare chip to both sides of the circuit board 1, after performing 
wirebonding, such as adhesion of a semi-conductor bare chip and a gold streak, at least, on the other 
hand, one side must be boiled, and must be set, the same activity must be done, and the stage which 
avoided the projection by the side of a rear face is needed at the time of the activity of other sides. 
[0005] For this reason, in wirebonding, it was difficult to acquire the uniform temperature distribution at 
the time of immobilization of the circuit board, or heating, and there was a difficult thing in that 
manufacture. 

[0006] moreover, as shown in drawing 6 , in accumulating two or more steps of semi-conductor bare 
chips on one side of the circuit board 1 On the 1st [ of the circuit board 1 ] semi-conductor bare chip 3, 
preferably The laminating of the 2nd semi-conductor bare chip 7 is carried out through the layer of the 
about 50-micrometer thin insulating adhesives 4. The magnitude of the 2nd semi-conductor bare chip 7 
There is size restriction that it must be the thing of the magnitude within the limits settled in the field 
inside the part (boundary region of the chip with which a bonding pad 1 1 is arranged) into which 
wirebonding of the 1 st semi-conductor bare chip 3 is performed. 

[0007] For this reason, in the case of the approach shown in drawing 6 , there was a trouble that the 
degree of freedom of a design became small for the above-mentioned limit. 

[0008] Therefore, when said trouble is canceled and it builds two or more semi-conductor bare chips in 
a hybrid IC, applicability of this invention is wide, and it aims at offering the mounting approach of the 
high density bare chip which can be carried out easily. Moreover, this invention cancels a limit of the 
degree of freedom of a design, and aims at offering the hybrid IC in which high density assembly is 
possible. 
[0009] 

[Means for Solving the Problem] In order to attain said object, the manufacture approach of the hybrid 
IC of this invention Circuit connection of the 1st semi-conductor bare chip is made, a circuit board top 

— the 1st semi-conductor bare chip — fixing — a metal thin line — this circuit board — this — next - 

- this — the liquefied insulation resin hardened by after treatment on the principal plane which the 1st 
semi-conductor bare chip exposed at least — this — up to the maximum height part of this metal thin 
line on the 1st semi-conductor bare chip — a wrap, while discharge and said insulating resin have been 
in the condition of not hardening, like Place the 2nd semi-conductor bare chip on said insulating resin, 
and circuit connection of said circuit board and said 2nd semi-conductor bare chip is made with a metal 
thin line after that, final — this — it is characterized by what the 1st and 2nd semi-conductor bare chip 
and said whole metal thin line for circuit connection are closed by insulating resin, and a semiconductor 
chip is built in for. 

[0010] In the manufacture approach of the hybrid IC of this invention, preferably, after stiffening said 
insulating resin, it is characterized by making circuit connection of said circuit board and said 2nd semi- 
conductor bare chip with said metal thin line. 

[0011] Moreover, in the manufacture approach of the hybrid IC of this invention, after making circuit 
connection of said circuit board and said 1st semi-conductor bare chip with said metal thin line, it is the 
phase before carrying out the regurgitation of said liquefied insulation resin, and is characterize by 
adding the process which forms the spacer which consists of an insulator on said 1st semi-conductor 
bare chip. 

[0012] Furthermore, in the manufacture approach of the hybrid IC of this invention, it is characterized 
by circuit connection accomplishing [ in / at least / said 1st semi-conductor bare chip ] said circuit 
board and semi-conductor bare chip by wirebonding of a gold streak by which the insulating resin coat 
was carried out. 

[0013] And it is the manufacture approach of the hybrid IC which accumulates two or more semi- 
conductor bare chips, and changes on the circuit board in this invention. Fix the semi-conductor bare 
chip of the 1st layer, and circuit connection of the semi-conductor bare chip of this circuit board and 
this 1st layer is made with a metal thin line. In case further two or more semi-conductor bare chips are 
accumulated on the semi-conductor bare chip of said 1st layer After making circuit connection of the 
semi-conductor bare chip of the layer of the already arranged bottom with this circuit board with a 
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metal thin line Insulating resin so that it may cover at least on the semi-conductor bare chip of the 
layer of said bottom to the maximum height part of said metal thin line of the semi-conductor bare chip 
of the layer of said bottom Discharge, Place the semi-conductor bare chip of an upper layer on said 
insulating resin, and make circuit connection of the semi-conductor bare chip of said circuit board and 
the layer of an above upside with a metal thin line. The manufacture approach of the hybrid IC 
characterized by the thing close two or more semi-conductor bare chips by which repeat a process 
successively, and carry out the laminating of two or more semi-conductor bare chips, and the laminating 
was carried out to the last, and said whole metal thin line for circuit connection by insulating resin, and 
it is made to build in a semiconductor chip for is offered. 

[0014] In the manufacture approach of the hybrid IC of this invention, it is characterized by said 
insulating resin breathed out on the semi-conductor bare chip of a lower layer arranging the semi- 
conductor bare chip of the layer of said upside on this insulating resin in the condition of not hardening, 
preferably. 

[0015] In the manufacture approach of the hybrid IC of this invention, preferably, after making circuit 
connection of the semi-conductor bare chip of said circuit board and layer of said bottom with said 
metal thin line, it is characterized by forming the spacer which consists of an insulator before the 
regurgitation of said insulating resin on the semi-conductor bare chip of the layer of said bottom. It is 
characterized by furthermore circuit connection accomplishing [ in / at least / at least 1 of the semi- 
conductor bare chip of a lower layer ] the semi-conductor bare chip of the circuit board and a lower 
layer in this invention by wirebonding of a gold streak by which the insulating resin coat was carried out. 
[0016] Moreover, the 1st semi-conductor bare chip which this invention fixed on the circuit board and 
was connected with this circuit board with the metal thin line, this — a 1st semi-conductor bare chip 
top — at least — this — up to the maximum height part of this metal thin line on the 1st semi- 
conductor bare chip — a wrap — with the insulating resin breathed out like It is placed on this 
insulating resin, and has the 2nd semi-conductor bare chip which made circuit connection with said 
circuit board with a metal thin line, and the hybrid IC which closes the said 1st and 2nd semi-conductor 
bare chip and this whole circuit connection metal thin line by insulating resin, and changes is offered. 
[0017] In the hybrid IC of this invention, it is characterized by arranging preferably the spacer which 
consists of an insulator on said 1st semi-conductor bare chip. 
[0018] 

[Function] By according to this invention, having prepared the insulating layer by insulating resin etc. 
more highly than wire height on the semi-conductor bare chip with which wirebonding of [ on the circuit 
board ] was carried out, and having arranged another semi-conductor bare chip on it Since the 
constraint on a dimension does not exist about the up-and-down semi-conductor bare chip with which 
manufacture is easy with a bare chip and a laminating is carried out farther [ since two or more semi- 
conductor bare chips can be carried in the one side side of the circuit board ] than the case where it 
to both sides of the circuit board, Constraint is not imposed on a degree of freedom of a design 
like said conventional example that an upper semi-conductor bare chip must be smaller than a lower 
semi-conductor bare chip by size predetermined in a flat-surface dimension. 

[0019] Moreover, according to this invention, the rear face of an upper semi-conductor bare chip and 
the bonding wire of a lower semi-conductor bare chip are mutually insulated electrically by the insulating 
resin layer inserted between them about the semi-conductor bare chip of the upper and lower sides by 
which a laminating is carried out. And in order to secure isolation with the rear face of an upper semi- 
conductor bare chip, and the bonding wire of a lower semi-conductor bare chip in this invention and to 
ensure an electric insulation, a spacer is arranged at a lower semi-conductor bare chip. 
[0020] 

[Example] With reference to a drawing, the example of this invention is explained below. 
[0021] 

[Example 1] Drawing 1 and drawing 2 show the cross-section structure of the semi-conductor bare chip 
loading part of the hybrid IC of one example of this invention in order of a process. In addition, for the 
reason of drawing creation, a production process covers drawing 1 and drawing 2 , and is only shown. 
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[0022] As shown with reference to drawing 1 at drawing 1 (B) on the circuit board 1 to which 
predetermined wiring 2 was given (refer to drawing 1 (A)) t the 1st semi-conductor bare chip 3 is fixed 
with adhesives 4 to circuit board top 1, and the bonding pad 11 of the 1st semi-conductor bare chip 3 
and the predetermined wiring 2 of the circuit board 1 are mutually connected by the bonding wire 5 
using the wirebonding method. 

[0023] As for a bonding wire 5, the gold streak of the diameter of 25 micrometers - 30 micrometer is 
usually used. 

[0024] Next, as shown in drawing 1 (C), the regurgitation of the insulating resin 6 is carried out on the 
1st semi-conductor bare chip 3. Insulating resin 6 is used as the liquefied resin hardened by after 
treatment, and preferably, it consists of an epoxy resin of a heat-curing mold etc., and what sagging 
does not generate greatly is used after having and carrying out the regurgitation of suitable viscosity 
and the thixotropy until it hardens. And insulating resin 6 is desirable and the thing of viscosity 100 - 
200 Pa-s, and the TI values (CHIKUSO ratio) 2-3 is used. 

[0025] With reference to drawing 1 (C), the regurgitation of insulating resin 6 is performed so that the 
bottom of the 2nd semi-conductor bare chip 7 behind carried on it may be filled up with insulating resin 
6, and so that it may become higher than the bonding wire 5 given previously. 

[0026] For example, if the wire loop-formation height from the chip side of the 1st semi-conductor bare 
chip 3 is 200 micrometers, 300 micrometers will be heaped up from the chip side of the 1st semi- 
conductor bare chip 3, and it will apply to the bigger range than the 2nd semi-conductor bare chip size 
carried upwards. 

[0027] Next, as shown in drawing 2 (D), the 2nd semi-conductor bare chip 7 is carried on the breathed- 
out insulating resin 6, and hardening processing of insulating resin 6 is performed. 

[0028] With un-hardening insulating resin 6, the level nature of the chip side of the 2nd semi-conductor 
bare chip 7 can secure easily by carrying the 2nd semi-conductor bare chip 7. 

[0029] Moreover, it is desirable when performing height control secures distance with the lower bonding 
wire 5 at the time of the 2nd semi-conductor bare chip loading. 

[0030] Then, as shown in drawing 2 (E), the 2nd semi-conductor bare chip 7 and the circuit board 1 are 
connected by the bonding wire 5, and all the 1st and 2nd semi-conductor bare chips 3 and 7 and 
bonding wires 5 are eventually closed by closure resin 8. 

[0031] The bonding wire 5 on the 1st semi-conductor bare chip 3, and the rear face of the 2nd semi- 
conductor bare chip 7 On electrical characteristics, although it must insulate mutually, as the process of 
drawing 1 (C) explained By performing adjustment of the description of the insulating resin breathed out, 
an amount, and semi-conductor bare chip loading conditions, the layer of insulating resin 6 is inserted 
between the bonding wire 5 on the 1st semi-conductor bare chip 3, and the rear face of the 2nd semi- 
conductor bare chip 7, it is isolated mutually and these are insulated electrically. 
[0032] 

[Example 2] Next, another example of this invention is explained below. 

[0033] When it is difficult to adopt in said 1st example under the effect which gives the insulating resin 6 
of desired description to an electrical property and dependability, Or by the case where the optimal 
manufacturing installation cannot be used on a production process etc. When it is difficult to stabilize 
and prepare the layer of insulating resin 6 between the bonding wire 5 on the 1st bare chip 3, and the 
2nd semi-conductor bare chip 7, the another manufacture approach shown in drawing 3 or drawing 4 is 
taken. 

[0034] After performing wirebonding of the 1st semi-conductor bare chip 3 in this example with 
reference to drawing 3 , before carrying out the regurgitation of the insulating resin 6, the insulating 
spacer 9 which has the height which is sufficient for avoiding certainly contact to the bonding wire 5 on 
the 1st semi-conductor bare chip 3 with the insulating adhesives 4 is made to fix on the 1st semi- 
conductor bare chip 3. And after making a spacer 9 fix, the regurgitation of the insulating resin 6 is 
carried out like said 1st example. 

[0035] When forming the insulating spacer 9 on the 1st semi-conductor bare chip 3 according to this 
example, and the selection width of face is eased and a spacer 9 intervenes further rather than said 1st 
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example about descriptions, such as viscosity of insulating resin 6, and thixotropy In case the 2nd semi- 
conductor bare chip 7 is placed on insulating resin 6, control of the pressure which joins insulating resin 
6 is simplified, and height control at the time of loading of the 2nd semi-conductor bare chip 7 is also 
easy-ized. Furthermore, since isolation with the rear face of the 1st semi-conductor bare chip 3 and a 
bonding wire 5 is decided and secured by the spacer 9, it is supposed that it is possible to aim at 
improvement in dependability and the yield. 
[0036] 

[Example 3] Or as another example of this invention, as shown in drawing 4 R> 4, the pre-insulation 
bonding wire 10 to which pre-insulation was performed as a bonding wire on the 1st semi-conductor 
bare chip 3 is used in the case of wirebonding of the 1st semi-conductor bare chip 3 used as a lower 
layer. As a pre-insulation bonding wire, there are an SL wire by the Tanaka electronic industry company, 
a W type wire by the Japanese micro metal company, etc., for example. 

[0037] As mentioned above, although each above-mentioned example explained to the example the 
semi-conductor bare chip by which the laminating was carried out to two steps in this invention, the 
manufacture approach of the hybrid IC concerning this invention can be similarly used, when 
accumulating three or more steps of semi-conductor bare chips. 

[0038] When accumulating three or more steps of semi-conductor bare chips, the insulating resin 
breathed out on the semi-conductor bare chip of a lower layer continues [ and ] being in the condition 
of not hardening. After it places the semi-conductor bare chip of an upper layer and insulating resin 
hardens, may be made to perform wirebonding with the circuit board, and Or while insulating resin has 
been in the condition of not hardening, wirebonding of the semi-conductor bare chip of an upper layer 
and the circuit board is performed, and hardening of the insulating resin of each class may be made to 
advance on a simultaneous target according to the description of insulating resin etc. In this case, a 
production process is shortened. 

[0039] As mentioned above, although this invention was based and explained to various modes, this 
invention is not limited only to the above-mentioned example, and contains the various modes according 
to the principle of this invention. 
[0040] 

[Effect of the Invention] As explained above, according to the manufacture approach of the hybrid IC of 
this invention By having prepared the insulating layer by insulating resin etc. more highly than wire 
height on the semi-conductor bare chip with which wirebonding of [ on the circuit board ] was carried 
out, and having arranged another semi-conductor bare chip on it Since it is supposed that manufacture 
is easier than the case where it **** to both sides since two or more semi-conductor bare chips can be 
built in the one side side of the circuit board and the constraint on the dimension of an up-and-down 
semi-conductor bare chip does not exist, While the degree of freedom of a design is extended and 
applicability is expanded, two or more steps of high density assembly is easy-ized, and it has the 
effectiveness of improving the yield. 

[0041] According to this invention, the rear face of a semi-conductor bare chip and the bonding wire of 
a lower layer semi-conductor bare chip are certainly insulated mutually electrically by the insulating 
resin layer inserted between them. And since according to this invention the breathed-out insulating 
resin is placed while in the condition of not hardening, and a semi-conductor bare chip is placed on it, 
the level nature of a chip side is secured easily. 

[0042] According to the manufacture approach of the hybrid IC of this invention, for example moreover, 
for reasons of manufacture etc. When the positive insulation by the insulating resin layer of the rear 
face of a semi-conductor bare chip and the bonding wire of a lower layer semi-conductor bare chip is 
made difficult, Since two or more semi-conductor bare chips can be built in the one side side of the 
circuit board by forming the spacer which consists of an insulator before the regurgitation of insulating 
resin on a lower layer semi-conductor bare chip, Manufacture is easier than the case where it to 
both sides, and since the constraint on the dimension of an up-and-down semi-conductor bare chip 
does not exist, the degree of freedom of a design spreads and it has the effectiveness that the range of 
application is made greatly. When a spacer is furthermore formed, while height control in a lower layer 
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semi-conductor bare chip and the upper semi-conductor bare chip is made easy, let an electric 
insulating layer be a positive thing. 

[0043] Furthermore, according to the manufacture approach of the hybrid IC of this invention, it has the 
effectiveness of securing an electric insulating layer, also by using a pre-insulation bonding wire as a 
bonding wire of the semi-conductor bare chip by the side of a lower layer. 

[0044] And when carrying out high density assembly to multistage, while according to the configuration 
of the hybrid IC of this invention constraint of the degree of freedom of the design on the dimension 
which existed conventionally is canceled and applicability is expanded, the electric insulation of each 
class and a bonding wire is secured, a production process is easy-ized, and the yield is raised. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) - (C) is the sectional view having shown the production process of one example of this 
invention in order. 

[Drawing 2] (D) - (E) is the sectional view having shown in order the production process (process which 
follows drawing 1 ) of one example of this invention. 

[Drawing 3] It is the sectional view showing the 2nd example of this invention. 

[Drawing 4] It is the sectional view showing the 2nd example of this invention. 

[Drawing 5] It is the sectional view showing the configuration of the conventional example. 

[Drawing 6] It is the sectional view showing the configuration of another conventional example. 

[Description of Notations] 

I Circuit Board 

3 1st Semi-conductor Bare Chip 

5 Bonding Wire 

6 Insulating Resin 

7 2nd Semi-conductor Bare Chip 

9 Spacer 

10 Pre-insulation Bonding Wire 

I I Bonding Pad 



[Translation done.] 
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utSftittSM 7U 3/ F I C©gjg2fft„ so 



2 

[W*«6] T<SiJ©B©¥#fl^73^7±f;:tttB2n 
fcWBIfi»»JIB***«<b©«*80k:fev»TI(fE±«©« 
7 5Py ^*R«ft«JB±KiE«-r * «fc 5tt 
fciltS»itt5lli*JH5Ei©A>f^'J y F I C© 

^y^*f»B^««B»T?0»ajttbfc«, mmmmmm 
<D*m#'*7 ; ?y7±izwi&-rz>z\t i £ft®Lt-??>miii 

m 5 b*©/w 7<j y F I C©SSlii?j£. 

IMIS&S«£Tffll©E©¥3S#^7^;/7£ 

31 5 EK© A-f 7" U -y F I C ©§gjt#i£. 

sno#i#/<7f7 7±ii^< tt>»» i <v*m 

«i»»»IB±K«^n. &JKillIlglCTtQElHlB£«£iEl 

lWEfgl. S2©¥#^75 1 y7 , tlHlK^ffl©mrE 
£Ktt*©±#*«*»ffiT»jLbTj£*A>f 7U y F 
I C. 

HIM&Bl 0] iiuEgll©¥^#^7^y7-h(c3g»# 
9IB10/W 7U y F I C„ 
[0 0 0 1 ] 

imm±v>mmftm *%wiz. /W7u ? f i cm 

^©iSjgTjffifcMU ^l:l»©¥«*f7 7$rtlt 
£/W 7*U y F I Cfttf-*©§iifi#ttfc:W"r*. 
[0 0 0 2] 

[fie*©fe^] se*©A^f 7u ? f i ctt, mm<D*m 
T«t^t;, Ei8&s« i ©MBJc-e-n-^nm 1 . fg2©¥ 

«^7f773, 7 *W4, B 6 Ic* 

-TctoJC, M-iSJCJBl, S2©¥#ft'<75 1 y73, 7 

[0 0 0 3] M-®lc¥##^7? : y7 , S*fta«*ata 
«Atf»MBa62-81721^4i«»cH*Sn*J: 
ims§asi±©mi©¥^'<75 1 y73©±tc: 
S 2 ©¥31*^ 7 T y 7 7 ^*^J 4 tC cfc 0 «««« L 
T, ^©^> Jgl. f20f#^7fy73> 7t@ 
S§SS1 t*7-f -VJi?^^ >yLTIr»5. -Tttto-fe, 
WE«rHW62-81721^ii«©¥##8«Ttt, JBl, 

•?-n^©#>x^ >^A-y FlltlEl!SS«l ©EH2 t 
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(3) 

3 

[0 0 0 4] 

Hictll 0 5 ic^fi 5 s:\ Hg&SlSl ©ME£¥ 
x-f >:?£?Tfr^7cft, «iBifc:fc^TH«©fe*£fTfc 
[0 0 0 5] ^©fci5 , 7'f-¥#>7 : -i' >^H*l/iTtt! io 

[0 0 0 6] ftfc, H6Jcjft*-J:3lc, I3KS«ioM- 
S(c¥*#^7xyy£afSUa«^*fc3«^K«, [3 

(2. 50tfmg&©*^ttifctt»*ffl4©H£^l/T-ie2 
©¥«#^7xy7"7#«Ji$nT:fc9, Sg2©*ig# 
^7f7^7©i;fJtt, $f§l©¥3lft^7xy:/3© 

y Fll**E»£tt3xy:/©^52ffi«) J: D *>F*3ffl«©^ 20 

[0007] z.<Dfztb. m 6 Kjs-r ±EfW 

EOfcfcK, Kfi-CQ @ A «*«/JxS <ft4tH5 IMA** 

[0008] fox, meniH&eflMRu 

M^'J? H I CK«&©^#^7xy TWISTS 

tlfr/Vf 7'J y F I CSSfttiitSIWttS. 
[0 0 0 9] 

[»e^«^T^fc«e>©^g] t&EBtt&»jrr*fc 

IC, !£Sgl©¥^#^75fy:/©iiaJLfc£ffi±lC, ft 

T«5cfc5CP£iiiU fftEttMltJ^TMKftttJlQS 40 

£*»IBfcTWEI§ll&*«£l&EJ6 2 0¥i*# 
ft^ 7 5 1 y y 1 l§IB&«MJ8 © HtE^Sae^© £ ttft 

[0 0 10] *^^(0M^U y F I C©gBg7jffi!Ci5 
WI3*»Mffl*KTji9BlHl»a«t1lttflBJB2 0*SH»:^7 



4 

[0011] *fsw©;wyj y F I CWgjgTj 
Si^B±ait--2>mr©ai5gT-. iftafctafc&j**;^— -tJ-*M 

ffiJSl ©¥^^7^y7 p ±fr^-r-5X5g75iiitH$n 

[0 0 12] $^tC, *J8«©;W7'JyHlC©8S 
TJ&K^Tte, MI3HI8S»«t¥*^7^yy<&IiI 
Ktttttf. < i: fcmffBSS 1 ©¥##:^7xy :/fc*s 
UTtt, tt«»Ji««3nfc*»© , 7'f -7*>7V >^ 

{ c «t 0 1£ a n * n <t s w « t r 5> t> © t s s . 

[0 0 13] -£-LT, *^H^fC*3^T«, 0»*«±t 
fltifc®¥«tt^73 1 y:/ > £ft*lfcTj£«A'f ?U y F 

IC©«iS*S?*-3T, IliW¥I^7f7^ 
H*U &JliffliSiKTs£0&««£i£Sf§l ©«©¥*# 
^7xy7£lElS§&^U IftEftl ©JI©¥3>#:^77- 

JR«B»KTRlHll&S«tliI(S»ttLfc«k:. B&ETffiO© 

Tfl!l©S©**^^7^yy©BfJfB^MaB^©«^:K$ 
TS5 =fc 5 fcntttS U tfIfBffi*«fli± lc±M©« 

11^1*1 DILTSSc©¥Ift^7f 7 7^«I I 

«#:f775ftlt5±pl:tli, CtS»«ttSA 
-f7U7 F I CWMiSTffe^att'r?.. 
[0 0 14] #589i0VVf :/U y F I C©©jg75SfC*3 
UTtt. »$L/<11 T#J©B©¥«#:^7?y7 P ±IC 
n±tiian/tWfB*g^)iM?5 s *^t©^{r*5^TmffB± 
ffl© 7^ y ^ftK««»li±KE«"r * - 

[0 0 15] aWfiW©/W yj y F I C 
tr»T. £?£L<te, BtfB(i]SgS«tBfrfBT{BiJ©«©¥« 
#^7^y^ , SWE*««B»TlHll&ttttUfca, HtffB*e 
#M8g©n±m^milc, «*#j&*&j£4*^-1)-£ii&BT 
fl!l©Jl©¥«#^7xy ^±{'^fi£-r^ Z t ^^itt 

#J©B©^#:^7^yyS:lElS&a^^ ^^<ifeT 

[0 0 16] #fgBJte. 0!&a«U:fC@«£n& 

Kiffl^lrTKlilKS^iS^anfc^l ©¥#^^75^ 
7 7i, ^l©¥^^7^y^±(C^fd:< th&W, 

-cms&sizttmztiitmmmmt* &mmmm±\zm 

^Mffl^»CTStlBiH?S«t£tliISS^Lfc^2© 
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5 

^ 7 y 7 i k mmmm&mmm <d ±& & mmmm-cm 

[0 0 17] *fSW©A-f yijy K I CCfc^T, 5f* 
[0 0 18] 

> ^ $ n&¥*#^ 7 ? y y± \Z "7 -f £ «t 0 fe K < 
75fy7£gE«Lfc;i<b(C«fc D. m&££®tf-jBM£tl 

fc, ««$n-&±Tro**#:^75 1 -y7 p tCOUT^S± 
fi9©¥«^7^y 7" J; K> *>¥iETJ-i£#j?T:£©lM X# 

/jn $ < & it n tf & & & ir » t «, » o mus&m © & 5 & . r 
[0019] &iz, #fsgiicj:ft«, mmznz>±.T<D 

B<bTffi'l©4^#^73 1 -y7'©#>7V >ifU^^t\t 

\Z. THO^Wf^Tfy^tttX^-^jJtElSn 
5. 
[0 0 2 0] 

[0 0 2 1] 

7 'J y H I C©¥ig#^7^y:7>giS$#©»rSM8ig£ 

»C«fcOIKfiiettBllStXBI2fc:Mr3T*SnTi»S. 

[0 0 2 2] H1*#BHUT. ffijfeOEISl 2 a«l(SSft& 
08SS«1± (01 (A) #88) K*tr>T, 01 (B) 
tc^-Tckptc, 0fSS«±llc»3ia4KJ:OSBl¥# 

Ttf>5 ; ^>y'7^5k:J;9ff!l¥#&^73 1 y7"3 
ffl#>r^>yn7 h*nt[E]SS*«irom^K)gH*l2t 

[0 0 2 3] ^>x-C>^y-r-^5tt, 25Atm~ 
30 u mlWigiil ^ e.tl-5o 

[0024] &ic, Ei (o \z7ik-r&5\z. mmmm 

6*»l*W#^7^yi/3±lCtttB"r*. *6ifi8fllg6 



(4) 

»£L<«. *5S100~200Pa • s. Til (^yVlt) 
2 ~ 3 ©fc©/!>5ffl<^ ?>n-5. 

[0 0 2 5] 01 (C) *#B8UT, JfiMtfJH 6 OtfctiJ 
tt, ^K^©±K«tt±3|g2¥«#^73 1 y:/7©TK 
il6iBt»JIB6**3t«[Sns«fc5lC, fife, 5fclCiSL£:#> 
y^ >^ r 7-T-V5 «fcD*>K<fc*J;-5fcfTfc3. 

[0 0 2 6] il^fM7f7^3 0f-^ 

B^s©?^^— :/K£#200umTSfttf, ii¥ 

*#:^7^ y 7 3 ©^ y 7® <£ 0 300 u m$ 0 ±tf T. 
[0 0 2 7] #.\Z. 0 2 (D) K^f J^tC, ^2#S 

&s<7^vzn*. <±misfzmmmm6±\zmi£. mm 

[0 0 2 8] IBfttttjB6£*fiHt;<iD££-7. fH2¥3l& 

[0 0 2 9] )S 2 ¥*MM7^y 

[0 0 3 0] 02 (E) \Z7jk-t£5\Z, W,2* 

3S#^7?y 7 7 £@g&»K 1 1 *#>? ! <f># , 7'( -V 
fti&ttlcftl. m2*##'<75 1 y^3> 

[0 0 3 1] ^1^^7fy73±©^>f-f >^ 
7-ft5tI2W?7fy77©IBtll 

30 tt«t*. Rtf¥i*#^7^y^^#©*l8£fT& 
[0 0 3 2] 

[^*fi^J2] ^(C. *^BJ©Sij(Oj|ig^J^^TtClKBjr 
-5 = 

[0033] MtBm 1 <Dmmm\z^x. mmv&via 

*fi&»flg6©!£tgl^7^yy3±©#>7V >^"7 
-ft5ti2**^7?77'7 tOMKftSUTRtt 

scit^isu^tfra, 03x«04tc*Lit 

[0 0 3 4] 03$r#PIUT, ^SWtfeHTtt. ^ 
li###:^7f 1 y7'3CD7-r-V^>x^ y*f&fttZn 1t 
^, »»»IB6*l±ffir*«HC. *6i»itt©«*j?J4tC < t 
D, $ 1 ¥i^7f<> 73±©^>f ^ >^7^f 1 5 
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wtRici/T, »»»iiB6*i!tm-ra. 

[0 0 3 5] **K!i«fcf£v>. Wfttt©^^— 

l¥«ft^7^-;/73±fClStt£iI-g-, ffi^MSi6cD#fi 
S> ^^Vtt*©tt«Kt3tr»T, MESS 1 cDfgS£#l=k 0 

3££tc±tK g§ 2 ^ 7 7 zmmmm 6 ± 

tc«< BicJfiMIMIi 6 icunto*£E*oWW**lBS'fbS 

SUtanTflisn*. 
[0 0 3 6] 

[*SS0iJ3] fcSVitt, #3fiB<09J©2S16««!:UT, 0 

3ffl7-f 7#>7-f >^©^t;:, Ilfi^7f7^ 
3±©#>7-f >^7-f -V-tLTlfiilHSiBI^JfiSnfctt 

^ >?V<1-VtLT\t. «*.tfffl«HI ; FIf!l*l:S©SL 

[0 0 3 7] £Ui, ±te#ilJS^JT«, *5ZWZ2$&\Z 
Kfl^/Vf 7U v F I CWSitif&tt, *«ft^7?7 

[0 0 3 8] *l/T, *«#^7f7 7"5 3gEt±a* 

fl&fctttt©**, ±<B9©Jf©¥«#^73 1 y7£[II8&a 

[0 0 3 9] fiLh. *56W*fta««KBPbTRWbfc 
#f£HJte. ±fE^Ji6WC©#-K5££n3 ! k©-m& 

[0 0 4 0] . 

y F I COHl*fttJ:nii, |sI»*«±©7-f-\'Jl?> 
7-f ^Snfc***^^?^*:^ 7it5£ =fc D t> 

*ft^7f77"$EIUfc^i(:iD, [Hl8SS«cDH-li 
fflfc«R©¥#<M7^v7«rt*ffi*«fc«>, Mffii' 

7 y 7 ©^rfe± © ifi&tE L ft ^ * > Rtt 



(5) 

<? 

[0 0 4 1] #569J£J:fttf, #^7f >y7"©II 

izmmztiT^z. fbt, *5Bwtj:ntf, etmsn 
fcmMm%rf*m<t&m<Do*>\z*;<D±iz¥mft^7? 

io 

[0 0 4 2] ifc, ♦JSSCA'f^'JyHICOSjS* 

mz£n\5. mz-\zmm±.<Dm&m\zj:r), ^mw^r 
u-f^t <Dm&mmm \z «t ^>#n/<t^#^ffiii tan* 

£TJI*ig#^7?y thrift" -6 i itc J; 0 . 0S& 
26. WiSfC««-r4«^«fct)*)»ifiA*«aT*D, * 

Kbfc»£, TI¥»^7f77"t±I¥«fl:'<7f 
y7fl(DiSSttlltf«ftK:Sn*(!:i%>K:, ttftttil&ii 

[0 0 4 3] £ 6 lC, *5B9I©/W 7'J V H I C©gjg 
Jj&\zJ:n\Z. THIO¥»#^7f77"©#>f^> 

iMMsahtf^-f >y^7'f"V'*ffl^a 

so [0 044] -5-lt, *ftW<D/\-f 7'J y H I C©«fi£ 

D, afflpJ«Btt*«lt*sn*fc*cK:. #«t#>^^> 
[0®©ffiW=Ci5JBJ] 

[01] (A) ~ (C) tt, *58W©-*Jt«©»jfiX 

[gi2] (d) ~ (e) a, *mw<D-~mmm<DM&T 

40 g (iiicftltsil) ^flaic^bfc^fffiHTafe* 
[0 3] #3B9§©»2*tt«£3S"r*rfflHT?»S. 
[0 4] ^Bjco^2^M^J ; £*t-»Tffi0T"a&*. 
[0 5] «£*«0«ritSr*-rWriBHT?**. 
[0 6] SiJ<D^*^J©1ifiS;€:^-rffffi0T*-5„ 
[^OSJBJ] 
1 

3 161**^7^2/^ 

5 ^>7 J ^>y'7-f^ 

6 mmmm 

so 7 ^2¥«#:<7^^7 
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(6) 



10 



9 XI— 9" 

10 mmm.-&y?4 ypv-fv 



11 *>T^>^ 7 F 



can 



[0 2] 



(A ) 




(B) 
1 



1 ; #>5=-f -sVHv P ( 

2 y^4 



3; Sn^W^T*-*:/ 

5; Uvf-f -str<J4*t 




(C ) 



6; 




(D ) 



2 d ftfcNSN 



) ^ 3 



( E ) 



8;f*ifc*UB 




[03] 



[0 4] 



9; 



K\lvi 




2 10:«Wfta#>^ + 



